Glutathione-dependent conversion to glyoxylate, a major pathway of dichloroacetate biotransformation in hepatic cytosol from humans and rats, is reduced in dichloroacetate-treated rats.
Although it has been postulated that glyoxylate is an intermediate in the biotransformation of DCA to oxalate, CO2, and glycine, there has been no positive identification of glyoxylate as a metabolite of DCA. We have demonstrated that a GSH-dependent pathway in dialyzed hepatic cytosol from rats and humans converts a mixture of 1-14C- and 1,2-13C-DCA to isotopically labeled glyoxylate. The reaction does not occur in the presence of NADPH or NADH or in the absence of GSH. The identity of the glyoxylate was demonstrated by HPLC with radiochemical detection and confirmed by GC/MS of the methylated glyoxylate, which showed the 13C-labeled product. The apparent Km for GSH was 0.075 mM in rat hepatic cytosol. Pretreatment of rats with NaDCA, 50 mg/kg, p.o. (by mouth) for 2 days prior to preparation of hepatic cytosol on the third day affected the cytosolic metabolism of DCA. With 0.2 mM DCA as substrate, in the presence of 1 mM GSH, control rats formed 1.45 +/- 0.13 nmol glyoxylate/min/mg cytosolic protein, whereas the rate in DCA-treated rats was 0.45 +/- 0.10 nmol glyoxylate/min/mg protein (mean +/- SD, N = 4 in each group). The mechanism of this reduction in the rate of DCA biotransformation in DCA-treated rats is unknown but is consistent with in vivo observations that the elimination of DCA from plasma of humans and rats is slowed by prior administration of DCA.